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(57) Abstract: It is intended to provide a process for producing a virus vector, which contains a membrane protein having an activity 
of binding to sialic acid in its envelope, by using neuraminidase (NA) originating in a gram-positive bacterium. This process involves 
the step of culturing cells capable of producing the virus vector in the presence of NA originating in the gram-positive bacterium 
and then collecting the thus produced virus. According to this process, a virus having a high titer can be produced at a high cost 
performance. The thus produced virus vector is capable of highly efficiently transferring a gene into cells to which a gene can be 
^ hardly transferred by the existing methods (for example, blood cells and hematopoietic cells including hematopoietic stem cells, cells 
having mucus including mucosal epithelial cells and so on) and, therefore, is useful as a vector for gene therapy. 
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(57) S«?I: **MI*. "^TiUMte^Stt^^-r^KHaS^XVKP-ZlflC^trO-r^UXK^^^r— ^/f^ARitt 

if(NA)$fflL>-cfiiS-r*:^j£^»flt-r*o zoyj^it. ^^Aisi±«a3fcNA0!)#:ST-ee 
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^i-5j^SSK^^v-<n— r/lc-^tft^^v^v^-^jj'i?— =S:i5i3tr^;^^tJ:|8t-S 

o 

-l'/W;^tt. 7'Sa®<D10-efeS^-v^/W^ri>' (hemagglutinin; HA 

^(r>1t.^\c4^^'7A^:s:.l^^^>{jV:^<DJ'i'7.%^:^—'\i. (neuraminidase 
; NA) 1i^^^fi.''^n^mz.\^-r:\^yb. %f^. NA^:i.gS^^coI^@Jh^^tJ#v^TV^6 
:i ^;&5^'&$4^"CV^S (Compans, R. W. et al. , 19^9, J. Virol. 4: 528-534; 
Palese, P. et al. , 1974, Virology 61: 397-410; Griffin, J. A. et al., 198 
3, Virology 125: 324-334; Liu, C. et al. , 1995, J. Virol. 69: 1099-1106) 

o 

V^;^ffi(Z>»J^^y^;^U;^>M^$•^6;li:;65-x?t7^j^V^ (Hatziioannou, T., et al. , 1 



wo 2004/022731 ^||^ PCT/JP2003/011299 

998, J. Virol. 72 : 5313-5317) „ ^^^—(D^mm^^mmOik^m^ir?,:! 

■e#5 (Dong, J,, et al., 1992, J. Virol. 66 : 7374-7382; Negre, D. , et al 
., 2000, Gene Ther. 7: 1613-1623; Morse, K. M., et al. , 2002, The America 
n Society of Gene Therapy' s 5th Annual Meeting; Il^<i^M#-^||WO0 1/92508 
o ;l*Ll^-C^^:ffiV^btLTV^S^t3|aNA•Cm^$ttSHAV3.— K 



Bi"^ \fZf ]) ( Vibrio cholerae) S5llONA>aS bf* bf^ffiV^ btLT^ 

A|^065l5(^NA<£:ffiv>S Jz: J; 9 ^ if^ y U7®*3leJA{3:it;'<^lctc:ffi 



wo 2004/022731 
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(2) ^9J>^mm7i)^immxh^. (d Kum(D:^m. 

(3) WMMf>^^ {Micromonosporaceae) KMrt^W^MX 

fe^. (2) {;i|Bm<^^i*. 

^/rci/;^ {Micromonospora viridifaciens) "CfeS^ (3) tC|BS(7)j&^ife^ 
(5) !>^/p;^^iJ^t^— >a5, U'hi3>>^/V';;^^^iJrw--^ar>Ss (1) (4) 

^03i^^^n-y®eg-cfe5. (1) j&^f) (6) (D\^-rMAz.im.<o:fjm. 

(8) — 2^^-^:^f7^^y<^RNA!>-r>'V;:^;6S^ /^^^jJ^y'i'-f/l';^^ {Paramyxov 
iridae) ^^hf^i:^/!^ h ^ ^ y l>-f /^^^^ {Qrthomyxoviridae) (eiJR-fS l^^/l'^ 
■^fcS. (7) tC|S«©:*^|5fe, 

eSX-feS. (1) (6) (DV^-rtt/{l^{c^mo^^*. 
(10) (1) d>b (9) (0\,^-TMAz.mm<D:)jm^i^^Wt^fhtL^^;\^:^. 
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iS3g$tt5l>^>'^^^^^ IMMM^^W^"^ ^ ^v::^ (replication competent virus 
es) "Cfeo"Ct>x ^^M!K^Mt7 A^:^ (replication deficient viruses) T?foo 

iJ'— ^Mat-rSwidS-e^So 'ealx.«^:^a^<Z)U hn<j7^/w;;^-<>:r>5r— 
tT.{^> e^^/u;;?.^/ ARNAt»<7>gag, pol, env/.Cif<D!>-f /U;;?.Me«5t'fe^O— ^ 

AJ-iK'M'feSa^J (LTR<o-$|5/j: if) (D^^^^Sra-r J; 5 l;i!>-i'/i'><.^jJ' i5'-<^>>^y 
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m^^W^%^^i^^n—-:f\z.nit.^t:Lt7^;i-:^X^oXh^\'\ ZLcoi^oK^ 

— vi'^zfih-^f[.f;i^^;v:^.(om^\^^^^xm\z:fm\zMm-r^^ti^^^^ 
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V^/£$t^TV^§o ^<^j:p J^^^e^f*. Mx.tf^^^J'l^'^^—'^^ly' (Hemagglut 
ination, HA; ^ipjk^^SCO ^jg-TStttC J; «9 l^^-f-^ >1 ^ HAtStt 
^itot^^/t';^M6®Jix (hamagglutinin; 3^lk^^^^) ^IQ^ 

o 

BT^^^ili. a:fT-)S i>'i'/V';?^B^^ Mf^. pp. 214-225. ^S^^^tt) o # 



wo 2004/022731 
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T'CTtf^o Tf J s, ?, n, i4, le, 20, 21, 25, ^ 

mTUil 8, 9, 10, 13, 15, 17, 19, 22, 23, 24, 26, *3j;T^ 27 'mii}£\^^\^X 
m^^^'yvY^im-^Y^^^^h^W YUMM. m^Ux, 2, 4, 5, *5j;tJ? 

o 

. ^?aT?^^jeCl-ro A20, A21, A24Mjfe^(0=i^1^5/dE^-'>-f/V>^(?5#^f*. 

Bi, B3, ^m.n:\i(o^n.. mymt^ vm^M^t^m\i^h^. 37'c-e^^ 

jStrM^l-t-o ai=i— t^^/w;;^, -e^HX-J^ 3, 6. 7, 11. 12, 13, 19, 20, 21, 24, 2 

9M^^af{c:ioV>T(*. m7L\t\i Ym^MM:iim\^h^. 4X:-c^Ki^;t:jg::i-o 
«ai;tmM^3j:-a?2Mf*fc hoM^A^JiS, 3Ml*!J^i^#ik^>6Sfflv>btt5o 

^/l^;^ (NDV) <7)^«, 'e?!lx}*::^17 ^y#Jk^^S^V^bn^ ^tS. pH^7. 2t?^T 
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fc}4^/v^5/ ^#Jk^;&s^v^e>tl. 4'C~^i@.-t?K^S^-^So \t\^7!)^^^jv^:^(Dm 

mitm^jitox^'v. 7i^m^Q}h^t7^/v:^ (vsv) (om^n. pH^.a^m-ki^K, 

7. 20^#<Sr^V^;5 ^ ^ ;5o 7 5/ b (RV) <D^{:i, -^Jx-t^^/V^ 



wo 2004/022731 
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y t?-^ (Paramyxoviridae; Paramyxovirus, Morbillivirus, Rubulavirus, 
*3<tTJ« PneumovirusM^^-^tf) ^ '7':f Y'^-i (Rhabdoviridae; Vesiculovi 
rus, Lyssavirus, 4oJ;tJ^ EphemerovirusM^^'^tf) % v'-Y'^l^^/^^ (Firovi 
ridae) ^ i^/V- h ^ ^ y A^P^ (Orthomyxoviridae*. Infuluenza virus A, B, C 
, it5i:Xf- Thogoto-like viruses ^^^tf) . -^=^"^^7^;^:^ (Bunyaviridae ; B 
unyavirus. Hantavirus, Nairovirus, 4oJ;t)* PhlebovirusM^^'^tf) n TV"f- 
(Arenaviridae) ti:}£<om^m-t^^^ J\^:^fi^'^ip.fh^. 4^{J:ijf^U< 

-g-^tt (HA^tt) eil^{J:y-r^:=^^^— ^ (NA) ^ttt5^UTV^5„ HNme«/55 



wo 2004/022731 
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/ 7 ^ ^ (NA) (EC 3. 2. 1. 18) ^ {*->T/W^<Z) ^ U =i KJ^-a-^T^^ 

-rSMtt (:itt=£rNA?Stt^VN5) ^mir^mBW^m\^\ M.wma-inm^±<D 

^WXh^ (Schauer, R. , Adv. Carbohydr. Chem. Biochem. 40 (1982) 131-234 
; Cabezas, J. A., Biochem. J. 278 (1991) 311-312) „ y 4 ^7 ^ ^'^—'^(DfSi^ 
its N-Acetylneuraminyllactose (NANA-lactose) iS.it.i-t^W.TBiJ'^f-'y (Bovine 
submaxillary mucin) UT. pH 5.0^ 37°C{C*3V^Tl:^P^(Cl/xmol(7)N-A 

cetylneuraminic acid (NANA) ^^-fSJJlili-S^^S^l unit (U) t\^X:^ 
^^ttS (Cassidy, J. T. et al. . J. Biol. Chem. 240: 3501 (1965)) o NAf*. 
UTDy--^ (sialidase) tmttl?)^ thh^o 



wo 2004/022731 
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^3J;tf^^ Karlin*5J:mitschul{z:i;6T/V=?y XJ^BUST (Karlin, S. and A 
Itschul, S.F. , Proc. Natl. Acad. Sci. USA 87:2264-2268, 1990. Proc. Natl. 
Acad. Sci. USA 90:5873-5877, 1993) j;oTifc^i-5 ;i ^d^Xt 5o BLAST-T^ 

^tff;^iSfe«^:ir#:6^7fe^^f*<2ij^-efc-5(NCBI (National Center for Biotechnolog 
y Information) (D BLAST (Basic Local Alignment Search Tool) 
b ^#R^) o 2 0(Dm^\(DitWlt:n 5 blast2sequences7'n A (Tatiana 

A at al. (1999) FEMS Microbiol Lett. 174:247-250) KX^. 2iS^lJ<DT^-r 



wo 2004/022731 




PCT/JP2003/011299 



T^/m<D^mi,^^fc^xn. imm^mmtitBm (bact 

erial neuraminidase repeat ; Pfam Accession number PF02012 (AspJi^y ^ >^ t 

(Roggentin p. et al. , Glycoconj. J. 6:349-353, 1989; Copley, R.R. et a 
1., Protein Sci. 10:285-292, 2001) „ BNRf^^lSca If— dS2V^}e:40T ^ 7]^^ 

m-^\^<m5%sx±. ^r)B-^v<mo%&.±. i:^m'tv<m5%&.±, 

iJ^^Al^tfc^tJ^, ^^A^fe (Gram stain) J;a?-e(D{til(D|| 
hJfe^) -e^feb. ov^■T?/v=f>-/^^^ (l2-Km) T'^abT;0^pD^^'t4^^ (T 

0f*s — I^tcitife6^j5v> (i5-'80nm) m^m^n^, #<«^^fcy 



wo 2004/022731 
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'^cMWti-i. imW^ (Actinomysetales) 5^ffl0*3 j;t)«^(Dflfe(Z)Jfc^*ffl^ (Acti 

nobacteria) ^n^o Mcmmti!f=7J^m^m(D^/v—y'\zm-t^o ^mmmc 

ti^ :7^i^drT^ (Frankiaceae) ^ ^^p^/;^jK7^ (Micromonosporaceae) 
^ (Propionibacteriaceae) , y :itjjUi^T^^ (P 

seuodonocardiaceae) ^ ^ h l^i:^ h %±:^^ (Streptomycetaceae) , h l^y h 
(Streptosporangiaceae) ^ y^Jl^^^ ^ :^-^=7^- (Thermomonos 
poraceae) , =» U ^^/^^x U (Corynebacteriaceae) ^ •=?-t' n/^^J^-T^ JJ t> 

Af4 (Mycobacteriuaceae) ^ y:fy/UZ:^T^ (Nocardioidaceae) ^ T^^J%^ 

(Actinomycetaceae) ^ % ^ yp. zi y ^ (Micrococcaceae) ^ Actinosynne 
mataceae^^ Nocardiopsaceae^, ^^XJ- Glycomycetaceae^ >St ^:^5-^•^;J^;5^ 

ActinomycesMNAfi^ Accession Number L06898 (protein: AAA21932^ A4 
9227)^ X62276 (protein: CAA44166) Actinomyces viscosus<DM) 
o CorynebacteriumMNAfi, M;tff Accession Number NC_003450 (protein: NP_6 
00771) ^ AP005278 (protein BAB98949) {Corynebacterim glutamicunfi:>m 
fi^O^^o StreptomycesMNAti^ Mk.\'S. Accession Number NC_003155 (protein: 
NP_823018) iStreptcanyces aveiwitilis) ^ NC_003888 (protein: NP_630638) {S 
treptoayces coeli color) ^0Mco:Lto 

^^mmmmmmkX-h^o ^^^'ey:^^^mmmt\.Xi^^ M aurantiaca, 
K brmnea^ M. bnmnescens^ M. carbonacea^ K cellulolyticum^ K chalcea 
. M. chersinia^ M. citrea^ M. coerulea^ M. echinoaurantiaca^ K echinobru 
nnea^ M. echinospora^ M. floridensis^ M. fulviviridis^ K fulvopurpureus 
^ M. fulvoviolaceus^ M. globosa^ K griseorubida^ K halophytica^ K inos 
itola^ M. inyoensis^ M. lacustris^ M. megalomicea^ M. melanospora^ M. nar 
ashino^ M. olivasterospora^ K peucetica^ M. purpurea^ M. purpureochromog 



wo 2004/022731 
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enes^ K rhodormgea^ M. rosaria^ H rosea^ K sagamiensis^ M. viridifaci 
ens^ M. yulongensis^ M. zionensis ^if:&S^tf bttSd^, ^ttfelC^JPS^ttJfe 
V\ #lC0*LV>NAi: bT{i> M. viridifaciens (ATCC 31146) ^^cmkh^mf 
bttSo M. viridifaciens(rmM.Wi- inedAi (ZJJ^Sa^Jf* Accession Number D 
01045 (ga3?»]##:l) {C, =3- K$tl.5Me«<^T^/mSam 002834 (ia^J# 
^•2) {^:|B^$i^TV^^ (Sakurada, K. et al., J. Bacterid. 174(21) : 6896-9 
03, 1992) o 

•Ufc^ K v2rid2facJens(DmM^^^-:fu^':f\Z, i\k(D^ ^ n^y (DM 

^<Dnnmmo3QmMu±. j; t) 0* u < mom&u±. j: * l < j^iiootts 

>3 :^<?5^«:, m^it 5xSSC (IxSSCt* 150 mM mt-T M;i>J»*5j;tJ«15 
mM iJ'^cvlJ^f y !>A^^|>) ^ 7%(w/v) SDS ( KT^^WV-ilt^-^ h y ^7 A) , 100 
jug/ml mi^-^^m^f-mi, 5xy^>'y^/\- hm ( 1 xy^^^^W h^J^m 2%/K y tf=— 
K:/. 0.2%4=^jfc.^tT/w::^^ *5 j;tJ«0.2%7^ /vSr-^tp) ^gr-^tf^ 
48"C. 0^U<{i5Ot:. <t !9^*U<«55'C. <fc !9 0^ U < «60°CT'^^-r 
y if- V' 3 l^^n\'\ ^(D^^^4 y if-S^ 3 ^ 1^ Ca^T*2xSSC, 

0.1% (w/v) SDSf. mS.V^J:7:^h2mm^ir^0kWr^^^o J;«9 0*b<Jis 2fe 

IxSSC, 0.1% (w/v) SDS^'-e^ <t '9 0^b< «0.5xSSC, 0.1% (w/v) SDScfC 
, J:9^*b<{l0.1xSSC, 0.1% (w/v) SDStfC. ^MbJfc^5tj2^F^tT5o 
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(0{}?'fi:< th-^(Dmmw^vx\f^^o m(Dmcrx^-( ;\^:^m±mm^mmir 

MK-f^. 0.1 mU/ml ~ 1000 U/ml "CfcOx 0*L<{* 0.2 mU/ml 500 U/ml 

J;«50*L<Ji 0.5 mU/ml - 100 U/ml J:«9^if*U<{* 1 mU/ 

ml ~ 50 U/ml "Cfc^So WK. i/^i^^^^^feNA}* 10 U/romT-e^+^Jfe:^ 
IBO!>-i'>'^;^^iiit't-s::a:d5pT|g-Cfc«9. mK.it l U/ml gJLT. O.l U/ml 
. 0. 05 U/ml£jlT> fc5V^^^0.0l U/mmTa:V^ofc^gffl»■T?t>ii5V^:^'(iE<75 5^^/^ 
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16 



PCT/JP2003/011299 



^^^n-r/seg, TkMi^Qf^^^^/i^p^ (vsv) <^GS&®?fcaf;5s^{f e^ns 

B. gD. gH. gp85ge®, EBl>'r>'V;^(^gp350. gp220^e^:^ce^:d5^tf fett-5o 

So 

m^-i:^ Wt ^M^-< /v;=<. rf U^^^-i/V::^ (Vesicular stoma 
titis virus; VSV) (DmmWm&'M.X^^VZV-^mBW^^t^^bib^X^^o VSV- 

*5 1) . VSV-GSeM*5<fct;«1>'T/l'm^-^Se®^'^tf^i5^ ^J^— S^ffiV^5 ^ ^ 

. m.^^m^Axt:bm^mmmmm^m^. mxm^h±M--r^ (wooi/92508) 

o m:k.f£. VSV-GSeSf*5a;tJ?;^;«fxw::^^A»>'f7W:^(DHA («fc«HN) se« 

jyjjrzn^'^n^ygSg, F®e@. 3o.tt;?HA (^fcJ^HN) llfiSSr'^tP-<;5' i?- 
. SlfeWJlVSV-G^eiC. FMS^. *3j;-a«HA (^^tftHN) Se^<Sr'^tf-<:i^ ^5^— © 
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&<DMWil)^'^Mtfi?> (Yang, Y. et al., Hum Gene Ther: Sep, 6(9), 1203-13. 
1995) „ 

'M.XhoXiiW m^i^-^^i^^^ t7^^l-y^(Dm. F. bTf*. -031 

:trf-^l>:^SJfil?^U7^/V;^ (MuLV) 4070A***5l5<^3iV^n— :r®eK?^^V^#S 
„ -^rc. MuLV l0Al*5fecO3i^^^ci— y^fi^-S:fflv^5:li: t>t?#S (-^J^f^pCL- 
lOAl (Imgenex) (Naviaux, R. K. et al. , J. Virol. 70: 5701-5705 (1996)) o 

/U:^ (MoMuLV) ^^<D:xi:^^r:i—:fm&M^M\f^^^ti>^X^^o 7K?gi4PF^2^^ 
^4^^:^Gm& (VSV-G) <b L-Cf*, '03J;tf^ IndianaJfe^^Mt^^ (J. Virology 39: 5 
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19-528 (1981)) S5feO®eSrffiV>Sr.^:6S"etSo :itlh&^^\^h. B>fM(Ot5|c* 

mm. x^. iii3xw'^fcitHM\z:xy)w±mi!)^h^m^tixy^^^m&n^m 



wo 2004/022731 ^^jj^ PCT/JP2003/011299 
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-^*tb2>o r::J->'=itj7x('/v;^j ;*-V=i»>^/W;:^ffi# (Oncovirus) i^lMi-S 

^a::^— ^i^;:^ajfiL?p|^7x('/v;:^ (Moloney Murine Leukaemia Virus; MoMLV) 
<<7)5fe^;6S75e$t^/JI^:<fflV^P>^^TV^-5o MoMLV^^-;{f7^^^^RNA!j^'f/W;^<OHA ( 
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:^ (Murine Stem Cell Virus; MSCV) m^ioM^ ' ^l^lbL^^J^^ ^XJ^WM&. 

t>©;&S-^^tL5o W'>'^!5'-1'/V^tf:i. (Lentivirus) KM, 

i-Sl/hne^-Y/^^^Jg-ro \i h-^Wf^t^^ (human 

immunodeficiency virus; HIV) (^J^f^HIVl*fc{iHIV2) . 1^/kfe^^:^l^7xJ' 
/VJX (simian immunodeficiency virus; SIV) , ^=i:fe^^^!>-^/V':7^ (FIV) ^ 
^m^^^ . if;^>^ii7^/w;^, l^-^^^tt^jfiL-i^^/v;^ (EIAV) . '^=¥M^fi«2^^ 
^^'Y.'v;^ (CAEV) ti:Ei)^^-^in^o V'bn^7-r>'W;^-<^i?— 0fM<D^:J3J:U^ 

— (M) -^^^i5''^>^ (Ad^bJ^-^t?) . N*3 J: tJ« outlier (O) (Hu, D. 

J. et al., JAMA 1996 ; 275: 210-216; 2hu, T. et al. , Nature 1998, 5; 391 ( 
6667): 594-7; Simon. F. et al.. Nat. Med. 1998, 4(9): 1032-7) „ SlV^HIIt* 
^UTt*. SIVagm. SIVcpz, SIVmac. SIVmnd, SIVsnm. SIVsyk^jii^M^-t?^ So 

jVTs^j Am^5itftt®iSri^o:i a:-T?fc5„ rtL}J:»*gag^3<}:TJ«vpr 

(Z)^%x.GjnTV>5o -<^tfe®^fiJffiU u:/^^-!^^/^;^^-^^:?^^: Ufcl>^/V' 
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^:^!^7^yV;^Human Immunodeficiency Virus (HIV) -Cfct)^ :*:^5g<^;fe'^^C:}3V^ 

Tt>0iitc:3ilffii-5ri:dst?ts„ ^tc. mi^h. siv, ^3^^^^»:7-rv'v;^Fe 

line Immunodeficiency Virus (FIV) (Poeschla, E. M. et al.. Nature Medici 
ne, 4(3), 354-7, 1998) ^^^MW^B^k^ ^ J^^^Caprine Arthritis Encephal 
itis Virus (CAEV) (Mselli-Lakhal, L. et al. , Arch. Virol., 143(4), 681-9 
5, 1998) . ^-^^Pim^SsL^^^i-:^ (EIAV) > ^i^^^B^-^t^^ Jl-:^ (BIV) ^ 

A^:^ (Simian Immunodeficiency Virus, SIV) it-^M^^i-f 
^EIYmU'^^ t l.XmM.^tl. aiVt t 'bteiPrimates Lentivirus:^^/^— 

m^, m.&M m^- voi.39, ncs, 1994) » i<7)i//u— ^{*$bic:^#< 

4<:>(Di^/l^—^\,z.^m^n. l)t ^^C*3V^xm^^4:fe^:^^^i^ (acquired im 
mune deficiency syndrome, AIDS) (DM® t ti: SHIV-1 1 l^i^— i ^ 

tbfcSIVcpz^-^tpHIV-ltJ^/V— 7". 2)>^— <7ercoce6u5 air^ J; 
^^m^tltcSIVsimtT:^^i^Jl- Macaca /BuJatta X^^m^tltcSlVmc^ *5j; 
U«t: h{e:^Li£JSS-Cfi:fe5;aSil!l^'l4^^i-HIV-2 (Jaffar, S. et al.. J. Acqu 
ir. Immune Defic. Syndr. Hum. Retrovirol. , 16(5), 327-32, 1997) XD^J^^H 
IV-2i//^— 3)T-7]}:^^ KU-y-Vv- Cercopithecus aethiops Tb^h^M^t^f^S 
IVagmtilft^ $ *L S SlVagm^/V-:?". 4) K U 7V /'a/jio sphinx 7f)> h ^ fll^ 
SlVmndtJlf^^ $ tt 5SIVmndi}''/W— T';?)^ J& o T V ^ ^So 

:L(D^-h. SIVagmjS 0: t)?SIVmnd-eti i ^^g^tC*5 It § ^]H4<^^^« Jfe < (Oht 
a, Y. et al. , Int. J. Cancer, 15, 41(1), 115-22, 1988; Miura, T. et al. , 
J. Med. Primatol., 18(3-4), 255-9, 1989; mTKlEM, B:^^^. 47, 1, 1989 
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if/V Macaca facicularis^ T)J^i^)\^ Macaca mulatta \cmr^^^^^-^^M 
iH4^^$?^i:V^;l^^S^'S^$tl.TV^S (Ali, M. et al. Gene Therapy, 1(6), :3 
67-84, 1994; Hon jo, S et al., J. Med. Primatol. , 19(1), 9-20, 1990) „ SIV 

^^V^5fil^^5fe:5 (Novembre, F. J. et al. , J. Virol., 71(5). 4086-91, 1997 
) o =e&oT^ SlVagm, #lCSIVagm TYO-1^^— ;^ bT{^^Ufc!>^/^;^-<j^ iJ' 

5^^§g^C*3V^T^' bo l^-Y/l^:^-^^^^'— J*. P^-:/—- vt^^/W;^ (Spumavi 
rus) {::*5l5-t-S^i(D;&S'^l^ti.So J^:?"— ^e^^/w;;^^;:?*, m^t£^:^—^ — ^^ 
JVT. (Foamyvirus) ii^^^^^ (DE4318387; W09607749; Virology (1995) 210, 
1. 167-178; J. Virol. (1996) 70, 1, 217-22) » ^ — !^7^/W;:^}cS^-r 

-^^Wi^^^i^XyyYxi^^)V:^^i7^—\'i.^ LTR (long terminal repeat) tCQfic 

A<DM^S{^l#^bTv^5„ 5' LmtzTn^—'^i^hX.xm^. •:fxi^^)V7. 
^ir^^^^^ (,:$i^m\c:jfd\/^x:iti^i^^i^h9i^:^7r—^^^^t^^) 

}dS^btLT*3«9, 5' LTRS:tatSe®{^:^fe#b/^v^:7'p^— i5^-{-emi-^^i:-e 
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A{*5' LTRI^<D4teil^gg*&/^J;t)T«K5{)>b 3' LTR<DpolyAlB^J*-e"T?fel9. 5' LTRO 
i^^-^f^^-r§^i:l-o;^jj;55^i:#x.btt5„ ^e^oT. i;?-^ ^7^';^7T- 
^^ttSCii^B&Jh-fSSelf Inactivating Vector (SIN^i?^ iJ'— ) (iB^fett 

<D^#.^^l3:'RAbfci/:/^'iJ7^/v;:^(7>::?^i3>j7'f /v;^t*. 3' LTR(Z)U3|a55^?r5' SiSlJ: 
-fe^l^-ej^s' «l!iU3;dsgBg $ tb. ^ i b i^— >- b 7 :7 T — ^ —^W<om 

3b>S (Rosenberg, N. , Jolicoeur, P., Retoroviral Pathogenesis. Retroviruse 
s. Cold Spling Harbor Uboratory Press, 475-585. 1997) „ ^(D^^tiV'hn 

B^ttfcCYu. S. F. etal., Proc. Natl. Acad. Sci. USA, 83(10). 3194-8, 



wo 2004/022731 



25 



PCT/JP2003/011299 



1986)„ h y l^7.yT—^^ Ji03' LTR<DU3|fP^^:^^$-^S ZLhX^^ 

■cfeSo siN^^ tJ'— 3ii3t(^fcfe<Dt?— b 7 ^^:^yr—^^ ^—<n>mmit.<k^(o 

->5WiZM.7L\tX.\^ (WOOl/92508) „ 

:/b7:/;^:7T — <^ ^ —mk^^'^^^^ gag, poise®*5J;tJ«^^'^t3s-:/^ 
i^-e# 6 J; 5 RltM/^pg :B < m^oZitf t * Lv ^— ^-e. — DNA_h 
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m(Dm.^^ib'\t m:^it. hiv^siv) -efe-Sw^ds^f^uv^ 

tgtttjfeSo gag^5'>'/■?^'W^|gmU'^v^J;5^^li-5fca?)^^:^*> gag(DPB*&=i Kv 

55^J^#^-^;t/£V^^fflT*-e# 5fc^tJ£v^gag3— K^^iSrj^^$-^5 r 
*bv\ -^fc. gag^^^/'^^aop^^' (ATG) ^MG^^(D=^h^:yKWM-t^ 

— b ^ :7 T ^iS' iJ^— DNA^. ji^7^eyN°5/>*r«-i;?^^:j^^Bij3Stc^A-rs ^ ^ J- 
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BNA^Biia, SW480^Jia. u87MG|fflJ5a, HOS^fflJia, C8166^fflJia. MT-4$P8J§S. Molt-4^fflJ3S, 

cosm^, cx)S7*ffljia. cv-ijnbi&s Bmioms^^i^^-dmifhMo i^ft, wt 

$t^TV^:5 (M^^, Molecular Medicine, Vol.36, No. 7, 1999) „ ^^^'t 

B^^mX-r^:L t-d^X^^ (WOOl/92508) Cl(^CD34^ttm{t3tJfiL^« 

tP^ift^ffiVN^rann— Ts/-t-rtJ:*5V>T#:$>'fbt6tri^oClt (Kirshenbaum, A. 
S. et al., J. Immunol., 148(3), 772-7, 1992) It-^^^^^^-X^fc^N 

OD / sciD-^^:;^Kcs)3Am^mm^^m.-t^t^^y^'WMK±mhmsSsL^(Dnmi>^ 

iSabbttSi^ (Larochelle, A. et al. , Nat. Med., 2(12), 1329-37, 1996) 

'^m(Dmm7!>^^^ir^t^x.bi^hX\^^^o ^tc. cDzm^^^<DmMj^"mm'Si 

(Kiem, H. P. et al. , Curr. Opin. Oncol., 7(2), 107-14, 1995) , ;^;^fx-r 

:/^RNA r> -r ^v:^ (D^-^ ^j^^:=- ^^StfeSr^^ooc n — B 'K^n^ v- 3. — K 
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3 n en— T -fe-f . 5tJk^ Ufc-^ C7 ;^ ^IcatifiL^Jia^^flt U-Ctr 5 atik 

5<D-e^ ADA^ti^ (Blaese, R. M. , Pediatr. Res., 33(1 Suppl), S49-53, 199 
3) . SkM^ (Kay. M. A. et al. , Proc. Natl. Acad. Sci. USA, 96(18), 997 
3-5, 1999) , idXX:^ Fancoiimskmti:}f<DskmMif^^M^t\^fci&^'f-1^mi^i3 

<0^m^Bt^t\^fcmMm^1^^'=Bmi(Dmm (Licht, T. etal.. Oenelher. 
(2000) 7, 4, 348-58) , 7 T ^^--^JfiLj^OlfeJiXDIE^FANCCatfe^tD^A (L 
iu, J. IL et al., Hum. Gene Ther. (1999) 10. 14, 2337-46) , 31^5^ if 7K# 

p^dev6^3J:ml^ Mmc: Flt-sy :;{f:^K) o^A (W099/07831) . jfii^^ 
i!>^^?&^i-SfeJC)CO Flt-3T=f=.;^ h''^^<^=^^7Me®<7)^m (W098/46750 
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) . fi±7^T^mm-r^rc}^(o\ih ^^x:i\f>'m^'7-<DmA (W09741141) . i 

U^^t^'&mm (^ffli|#t^ DE19704979) . itlSa.m'^(Dm.^^i:>mz. ^^m^i^T 
[^'y^^^^-i^ly (GM-CSF, G-CSF-Serl7, M-CSF, y :x n3K:t'5^ V, 
IL-1, IL-14, IL-2, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-U, IL-12, I 
L-13, IL-15) . fijk^WJH^ (LIP). flt3/flk2y ;^f>'h\ fcby-^bbnlf 

mmm9m'=f: mf^^i\:m^. ^isL^'^\m=f- (edf). i^-k.\mmmm'^ 

(SCF)] (W097/12985) . mmj^#:j3 J:^J«5tJ^L^S(Oal>^■7■?^^^;IffiV^feH-5c- 
mpl^^#:T=f:=^;^ b (W097/12978) . fc bat J^l^^ll^Ji&(Oii5g^^:ffiV^e>^l.S IL-6 
^SimL-eBr^^^flc^^M-^HeSr (Nat. Biotechnol. (1997) 15, 2, 142-45 

:/i5'=f-><.f (W096/18648) . MmMM(Ol^m\Z.m\f^hfl^?^ctoT-y. (J. Cell. 
Bioche. (1995) Suppl. 21A, 410) , fc ^itJfiLMm#BJi&<^^i5i^^:fflV^ P>^xS^J^ 
JiSH^x IL-6, *5j;-0«nI^MlL-6g:^^1t'^#: (Gene Ther. (1995) 2, 9, 694) 

mfs:r>^'^>p^:isxwis.fci-mwf=i'^ (W096/22368) tj:^<DmB^mxtm 

:i:;6S^ie)fe^LTV^JfeV^ (L. G. Johnson et al. , Gene Therapy, 7, 568-574, 200 

0) o :*:^l^<55;^^T'Mat$tb5^^i5'-fi. =e^5feT'Ji5tfe-^#A}iSB|iT-fcofc 
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A-r^:Lt7!)^'^^-Vh^ (WOOl/92508) „ :^5IPJ(*. :^^m<D^^ /Vy^(Dm^:^ 

McWmi:mmmti.xi'i^ m^it. m^^mfn^ (apo (Dm^-^^M^^^t^m 
M.t\.xjt^mvit&m ' ^m-^(Dmm- (il-2, ifn-v. TGF-^m m7<K^^ 

^mm^ (W095/05853) . Jt'e^F(7)^P6^3femS-%-tC J; 5 o ^ ^^-Y/W;^ !7 ^ V 
(J. Virol. (1998) 72, 7. 5757-61) . i Blfe^^litrf&iC-t-SfcfcO^mtg-^ 
(W09746253) > ^^^l5&<^fci?>(Z)H*l^ig# (W096/21356) . mn^ft\%y<lfr2- 

(Infect. Immun. (1998) 66, 1, 322-29) . ^^mU-¥iZ.X^n-^(DmM>iSE.t^± 
ttOlBlJi (Proc. Am. Assoc. Cancer Res. (1995) 36, 86 Meet. , 418) fj:^i>^m 

m^it. (a) ARNA^^^^b. Ji^OgagSe®. poises 
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^«S:i#i|-f S ^ (j: J; 9 . ^^T/v^j^-^^it^ri^oii^S 6® 5r:i^ n --^ 
S-fe^^pCAGGS (Niwa, H. et al. , Gene: 108, 193-200, 1991) ^K^3^j^AjX 

x<.(HiNi)*5l5-^-^^yw^^;yg^(HA)|gm:7'^;^^ K<^«l|-Cfcnf«s r^;^^ 

KpDREF HisD (Microbiol. Immunol., 44(8), 677-685, 2000) ^T^^^l^—ht 

U ii^'ie:?'^^-^— *J-S:ffiVNyfcPcmc:J:t)HA®&®<^ORF^iiitiM-t-So itifrTO^t 
SrNotlfc J; V) m^^. pCAGGStJiXhoI-NotlimSrf+jbP Ufc^tJ' ^ —motlUi<H^m 
^iitfo ::tt}Cj:t9. HA^S^m:/^:^^ KpCAGGS-HA (W001/92508) i!)mhti?> 
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l>^/V;=^Zt5k(D^;S'5^/ ADNA pSeV18*b(+) (Hasan, M. K. et al. , 
1997, J. General Virology 78: 2813-2820) t^^W^mVfz. Fs HN, 43j;tBlS 
eat^^=^SrpCAGGS(DXhoIih-f h iCL^Ai-^ :Lt\^X^. "fe: V^S^'xf ^^f, 

HN*5j;migS^m^i5^^— i^n^fh pCAGGS pCAGGS HN, *3<ttJ«pCAGGS M 

tm^ir) (wooi/92508) ^im-t^:ztib^-(^^^o 

BB^^MS^W293Tmi^ (Proc. Natl. Acad. Sci. USA, vol.90, pp. 8392-8396 

, 1993) ^ffiV^;2,^t36S-C^5o 293T«{*, mK.mQ%^Wiih^i^m!^skm^ 

-^tft^'/W^yaafe^^ — ^^/Vit^fe (DMEM, GibcoBRL) t?^^-r5o mk-<^^^<D 
h 7 :7 3 Vfi, LIPOFECTAMINE PLUS (GibcoBRL) V ^T^#ii 

§g#tctJ§o Tfr 9 w t ;d5-e t So — '0aj^^tm{i> 293Tj^J3aSr 6 ^ a^jvco-f? ^ 
^lyi^yu^V^i e^ai/vfefctjixio^fttDJisfflJia^^-e^^, MM:^:^^:^^^ 
^—^—tp (37'C. io%;^m;^7>#^iT) -e48^P^i§^i-6„ h9>:^y=^i^iya 

l^mO^WiK^m^^^ 1 t> :x.juhtc t) 800 j[i 1<D 1 % ^ i^Sk^T/V^ ^ (GibcoSR 
L) ^-^tfD-MEM (GibcoBRL) {Cj#%^^U^#<|r5^ltSe 

mS^^^^^^ (Murine stem Cell Virus; MSCV) (CLONTECHtJjSl) (R. G. Hawle 
y et al., Proc. Natl. Acad. Sci. USA 93: 10297-10302 (1996); R. G. Hawley 
et al. , Gene Thrapy l: 136-138 (1994)) 5^ffiV^S .i; 5„ ^ 

5DNAS«^ m:k.ttl^:i^/i^hfc^ 700ng (DiP-~-y h7>:^Z7T—^^ 3 
OOng(Dy<-y^—i^^^iif^^^— (pCL-Eco, pCL-Ampho (MuLV 4070A). *(c:iMGENE 
X^) (Naviaux, R. K. et al., J. Virol. 70: 5701-5705 (1996)) t^^l^V 

s ^tt5>{-:6o;tT200ng<oJi|B^;«f7'-r :;^i^Ai>>r/v;^<?53i>^n— ^^'MS^m 

^—^mkh^\,^n'B:Mi^m.^^t>-^xmm-r^:Lt7i^X'^^<, dna^ioom i 
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(OOptiMEM{2:^li^lJ:6Ml<^PLUS reagent (GibcoBRL) ^Mx.XW^'4klS^^Ur^ 
^ei"So DM ^ PLUS reagent (GibcoBRL) t(Omi-^mK. lOOju l<^OptiMEM-e# 
f^byt4)izl<^LIP0FECTAMINEtr^nb-Cit#^$bfcl Q^mmLX^^Uir^o ^-h 
(D:)fmK <t 9 UfcDNA t LIPOFECTAMINE t (Dm^i^^^t^^^^^ 6 ^ rc/V;?" W 

hfc^ lml(7)l%!^i/jfiLltT/V:^^ V (GibcoBRL) ^15^ g/ml<^ISS<^ 

>' (GibcoBRL) ;|r-^tfDMEM (GibcoBRL) ^^PU. ;^^;<f;^^ 4^ 

(37^ 10%^m55/;^#liT) -C*24l^|ffl^«-rSo ■=e<0^l!J'3./Vfo^«92 ml<7>l 
t^xyskmrJU-:/^':^. 5 ^ g/ml<D h V ^i^^' (GibcoBRL) *3j;W.01 unit(D^ 

±ft^lHlilR. O.^&nmiD^^Ti^^ :^(Dy^J^^^ (DISMIC-25CS ADVA 

y ^-j^^^t^i.^ m^\'tW^^^K M. viridifaciens S5le4A<lr 

fflv^sri:^s-e#So NA(Dffl*«l:PS-r5:i^;dS-e#5o :^')i'r ^zfmmk'O 

^li:^=Sri^o::t>&^^o :L(0^^\z.'LxWk^f\^^^^ ^-^^^ mi^noUm 
/iSio J;m:D34-^ii&oM^fc5t^^^Alfe^4^o x\^^^tt^h. '^isi^Um\^n 
qen^.'— -^^^j^^^ffii^-Y/^-;^ (Moloney murine sarcoma virus) 

o aci^^a— :7"se^t t-CVSV-GSr^blC-^tP^^t^'—^f^iiii'^^^'^ 

T*t5o -Mx-ti. i;?— i^h^i^:x.:7T-'<i5'^J' — ^L-T. JilB^pMSCV EGFP. * 
Vtfi^»=»^*— ^!?'-^^ffilJ7'l'''l'-^ (Moloney murine sarcoma virus) S5|50LTR(Z) 
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^J^^TlJ:lacZt:|S^-t"5pLZRNL (Yee, J.-K. et al.. Methods In Cell Biology, 
vol. 43, pp. 99-112 (1994); Xu, L. et al. , Virology 171, 331-341 (1989)) 

29zmm (t Mi^iiwBiSJfeiiiBa**) io%^mit^t7^^]km (bio whittak 

ER) Sr-^tfDMEMiiS^/Vn— ;^ (Gibco BRL) ^^V^T. 37t:. 10%C02'^;^^i"S. 
X 10*^ -C* # ^ 37°C^ 10% C02'T?48^r^;«; /V^ ^ — r 5 o 

800 M 1©1%>> ^/jfii^T/v:;^ ^ ^-^-^tpDMEMtcgJfe \^xYy>:^'7z^^'y3'y\z.m 

V^?)o 1 ^7 ai/Vfeyt «9 V h 7 T--^i5^ tJ'— (pMSCV EGFP^fcftpLZRNL 

) 700ng{CjP^-r^ VSV-Gliim':?'^;^? KpVSV-G (Indianajk^t®:^*5i5) (Clont 
ech) lOOng . ^:!5fx-f :/i^RNA^7^/l';^<?3HA (*;fc{*HN) , F, *3j;tJ«MSe^m 
•f=7:p^^Y (pCAGGScfi) 5S:-^tb^n200ng. ^tJ«i3:-^ h n i^-C 
^^7^7:^^ KpCL-EcOs *3 j;t)«pCL-Ainpho(Iingenex) (Naviaux, R. K. et al. , J 
. Virol. 70: 5701-5705 (1996)) ZQQng^^M\^U^'^t>'^X . lOO^iK^Opti M 
m\Z.W^^. 6 M K^PLUS Reagent (Gibco BRL) SrJP;tT^#x 155>r^^?i."C#S 
•fSo Cjl/lJls lOO/iK^Opti MEM-C#|RUfc4jul<7>LIPOFECTAMINE Reagent (Gibe 
oBRL) ^^qU-C^#m§blc:^tt-ei5^W#gU. ;itL^Ji|B<^293T*|Bj!ai-M 
Tl''C!^;6*l2iS*^U 3rc, 10% cOaT-esi^F^;^^/^^^— rSo I'^a^/^fcf- 

9 lml(??l%l>VjfiL^tT>'^:/^ i^*3j;m5jiz g/ml<7) h !) ^T'-^' (Gibco BRL) ^-^tPD 
MEMSriBXLs 37^. 10%C02-t?. 24I^K^^, ^(0'^lt7^;^^M2vii(OW*^ 

iSL^TfVZf^'y. 5 /i g/ml(75 (Gibco BRL) *3j:tW).01 ymitCO ^ =7 J>^Ws 

^=^tJH#ai-bttSrlililXx 0. 45 m<D7 ^ /V;^'— -Cttil bT-^iJ^ iJ'— ^^#So 
jc, vsv-Gi/3.— Ki?-i':/v->'^e7-('/i-p<.^^ ^—(DWk:)oWi(D-'m^^'to 
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;^(?Dj^a-i/T'fcSSIVagm TYO-l^*^ffiV^S:l ^l^J^-Ct 5o SIVagm TYO-l^m^ 
jiA/^y^;^^ K^U-CJ*. '^J;t{fpSA212 a Viol., vol.64, pp. 307-312, 199 

.y/r^z;^i^^^^^-(Dmmi-^. ^M^(DXm^0^mir^:itt^x-%^ (wooi/9250 
8) o ^-m^J^m^^^mt^'m&n^^^ir^ft.isb. gag. pol. 

tat. rev. vif. vpr / x<D^ia^J^yn*-i5'-TJJlEi-Ba® ^ K 

?5tEtcsDSB^J> tat / rev<o||— ^^tJ' y :/<DT?il{i::RREga^J%#Ab. ^<y^—Z^:y 

—left, -i^y AM«<^LTRiB^J. SD. RRE:05m^3iitn:fe*><^^«lg-r5o ^ 

^SO^^'^^inRNAi6S^^$*LSr.a:^BSit-t-5Self Inactivating Vector (SIN 
^^^_) :7'a^— ^5^ — i;L-C^f!l;tf^CMV^n^— ^— 5r#Ab. ^<?5 

OfeSpVSV-G?lr^ffiUTt> iV^ (Bums, J. C. (1993) Proc. Natl. Acad. Sci. 

USA 90: 8033-8037) o 
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vifhX^t / Tev(Dmi^^y^^^^t£^^ (5337-5770) \zM^'t^mkm)^^ 

m^^':fv^'^-n^myi^x^m2^Ty'f\^- V t b^^PCRlJiJ; 0#5o pcr^ 

^P-fe^itoif^i-trMi-So PCR^>T-S:BglIl2;EcoRncj;«9^iffUfc^x T^n- 
:?^'{^/V'^^^l!lfc Wizard PGR Preps DNA Purification System (Promega) -^I^M 
-fSo U±-(0^'?\Z.\.Xmtmmy\t. gag / pol^*^^^— K-r?.DNA8ff>i- (Xh 
ol (356) ^&Ji^h^s\TL (5338) IH^^^-C) pBluescript KS+ (Stratagene 
) OXhoI-EcoRlSP'fe'^^^^^Va ^'-fSo iS^ClSlx Rev responsive element (RRE 
) itat / revOm2^:5'y VSr-^tf^^ (6964-7993) fc:tB^i-5DNA^>t'lrPCR 

-t?iii|'Ii-'5o h^ibTfl. 'eaix.(ipSA2i2^^v>, PCRi;iJ:<9 3'dSlcNoti 

|fP'6fc^{*>!jqb. EcoRI^Notl-C^^^tJlJWSSlU. gag-tat / revtrm^5i/i/fdpBlue 
script KS+(^EcoRI-NotI|fP'fe^|a^aZitfo 

v^^i5^K-:J — (SD) wsa-t, z.(Dun^^tmmy\^'^^\^. -^^^ 

1215' «{J:XhoI$P^fe. 3'«tz:SalIiaS^a:^#^)gU. JiiaOgag-RRE-tat / lev^mJ^yh 
AyfcpBluescript KS+(DXhoIgB{4tcm^5Zitfo ^ibttfc>^7;^ ^ K^XhoIfcNotH:: 
J;9^8lrb. SD- gag-RRE-tat / rev^-^l>8[f>T-&*t^i"^o pCAGGS (Gene. vol. 
108, pp. 193-200, 1991) (DEcoRIgR^{!:XhoI / NotI P i^:^— ^m^jiAy:^^^^ 
^ K^^^b. XhoI-NotI$P&(-_h|B(DSD- gag-RRE-tat / revif>T-^^ia^5itfo 
eJUbO;^?felCj;t)#e>*l./c:/7;^^ K^^>'yy-^:^>'i5^^i5^ iJ'-pCAGGS / SIVagm 
gag-tat / revi: X^X^BiT^ (WOOl/92508) » 

SIVagmTY0lS5fe<Z>5' LTRlMigc (8547-9053 + 1-982. 5' ffildKpnllfP^. 3' 
EcoRI$|J{4Sr#*D) s 3' LTR^-^tf^*^ (8521-9170. 5' «{z:NotIimtBaniHI$B 
'fi. 3' mz.Se.clU^^¥[M . *5<J;miREiE^lJ (7380-7993. 5' l^{;iEcoRI$P^fcx 
3' mz.S^oim^^¥[M) ^m.^fii^V^-^-n^B^^X^ pSA212<Srv^^:/W- 
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ht'LfcKRT^^fl^nm^'t^c PEGFPN2 (Clontech) S5l5<DCMV:7'n^'-iJ'— ^ 
m (1-600. 5' jiSSl-SacIIfP^. 3' ®l-NotI$|5i4^>frl-iO) ^^^^^^-^"7 -^—M 
X^mm-t^o :itlh<Dmm)i<0^^^^m> iltiSi^lClpBluescript KS+ (DKpnI-S 

acWilCS' LTR-»RRE-*CMV7'n^— ^3' LTR<DJI|BT?7^ -J^— V 3 i^Um^ii 

tPo W^^^-iJ'-it^^^t U-CMx.f^pCMVi3 (Clontech) SjI^cO /3 ^ b v'iJ^— 

3' LTR^-e^-^tfDNA®f>t=lr^t) ttjb> pGL3 Control^ t^'— (Promega) <DKpnI- 

SzcimL^^^^^. Z:^—l^h9>^y7—^^^—pGL3C/5' LTR. U3G2 / RR 

Ec / s / CMV F 13 -gal / WT3' LTR^i-^o 

*/c, pEGFPC2 (Clontech) fi5l5<^CMVyn^— -^^fcEGFP^a— Ki-^^ 

m (1-1330. 5'«{z:SacII§15te. 3' iS{-NotI$Pj4i:BamHim^am:^ h 5^:^= K 
v;gr#JD)S:5iS'^£::^^'f '^~*r=SrfflVNTpEGFPC2%-7">':/i^-- b t U:fcPCR|J:J: t) 
li^g-r^o Am(D?cm)i^^MMmmmKpnltEcdRl. EcoRI^Sadl. BamHI 
i:SacI. SacUtBsn£mWrVfcm^nMV. pBluescript KS+c^Kpnl-SacIor^tdS' 
LTR-^RRE-KM>^ n ^ — EGFP-»3' LTR(DjlR{c: 7 a UTm^5itf (pBS 
/5' LTR. U3G2/RREc/s/CMVFEGFP/WT3' LTR) o 'f'^^^ KpBS/5' LTR. U3G2/RREc/s/CM 
VFEGFP/WT3' LTR ^Kpnl-Sacl-C§]^ UT5' LTR-3' LTR^-a tfDNA^>i- ^MU pGL 
3 Control (Promega) ^tJ^ i?— (DKpnI-SacI$|5{a:^*a^3i^. — (pGL3C/5' L 

TR. U3G2/RREc/s/CMVFEGFP/WT3' LTR) Sr^Ht^So 
<5' UR(D^M> 

5' UR(Dmk^^y^^(DTm^^gaem^ (9039-9170 + 1-982) ^^t^m)i^ 
^i^J^^7'7-l'•^^^=^ffiV^-CpSA212^7^:/>^^^— bi: bfcPCR-eiii|igi-5o b 
p«:5{fn!>x</v^^5l5<DCMV L:7'n^— (pCI (Promega) 1-721) ;SrPCRi^ 

R<?53* ^ffi''^TPCR%tTV\ IT^n^—;? — i:5' LlRt(D^;^ 7-^^^ 
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3C/5' LTR. U3G2/RREc/s/CMVF jS -gal/WT3' LTR) (DKpnl-EcdRlUitKt&^ThtS' (pGLS 
C/CMVL.U3G2/RREc/s/CMVFi3-gal/WT3'LTR) o mM\^^ ±|B<Z)PCR{J: J; «5#btl/fcD 
NAif>i- — PGL3C/5' LTR. U3G2/RREc/s/CMVFEGFP/WT3' LTR<DKpnI-EcoRI|FB 
iiLiZ. hU^T^t^ (pGL3C/CMVL. U3G2/RREc/s/CMVFEGFP/WT3' LTR) o 
<3* LTR<Dafe^ : SIN (self inactivating vector) ©f^i!i> 
3' LTR<DU3^*i6 5'm 27bp t S' M 15bp *5 J;t)5Rfi*^Sr^tPDNA^>t-^5i^JiC 

L. U3G2/RREc/s/CMVF j5 -gal/WT3' LTR<7>SalI-SacI|F|J^&{;i^^5itf (pGL3C/CMVL. U3G 
2/RREc/s/CMVF/3-gal/3'LTRAU3) „ WiMK. :z<Dm)i^ pGL3C/CMVL. U3G2/RREc/ 
S/CMVFEGFP/WT3* LTRiDSall-SaclSP^i^'biE^iitf' (pGL3C/CMVL. U3G2/RREc/s/CMV 
FEGFP/3LTRAU3) (WOOl/92508) „ 

V\f^Zt^m^-t^o ^W^tbl/tiS^n— >'^;loV^■r. 100ml <DLBJtfl&t?^^lb. QI 
AGEN Plasmid Maxi Kit (QIAGEN) ^M^^^Xzf^:^^ K^ift^-f-So 

293TjSaJ!&^6 ^ a^Jl^<DZf9 ^ :^ ^l^'^^^l^^ h^l ^ a^/l^hfc^ 5X10 

37'C. 10% C02T'48^P^:^7/W^-r— -f-^o J^^^^^l l>^/^fefc«9 80O 
Ai K^Opti MEM (HA^fflV>;^#^m%BSA^-^tf) tCgJfeLT h7 v'a 
>'^^:^V^6o 1 !>3i/Vfcfct)_h|BO-:?— i^b^^'^^^T^^^i^'*- 600ng:j3j;tJ« 
JhlBO^-^y'^'— v^^^J^^^ti'i?— 300nglcj!jp;l. ^:ff'r ^ zf^mA^-i /i^:^<Dlik 
fcttHN) i3j;t/FSeBm7'7:^^ K (pCAGGS^") 100-300ng. VSV-G|§m:/9;^ 
^ KpVSV-G (Clontech) lOOng ^(D^l^^rz—zfm&W^^^^^^ KSr-ftS^- 
jSia^-^t^-^T. 100/zl(Z)0pti MEMl;:^jii|=^6/il<?5PLUS Reagent (Gibco BRL) 
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^T^#. 15:^^^iaT?^®i-So ^tl\^. 4m1<^LIP0FECTAMINE reagent (Gibe 
o BRL) :S:*Px.rclOO/il<DOpti MEM<Sr^Pb^i*^^^ e>l-^?a-C15^^^mb. ;i 

itt^^i^mSh^^mng/mKDhV^i^^) ^"^tPD-MEMtr^JP^^ 37t:. 10% CO^ 

y T'i/^'^^tfD-MEMiCT i« Kirirfzjfaciefl^ft 5!5NA<^#^iTT*) 24NFP^i#^^lC 
<SIVagm^iJ^ ^— Ic: J;55t^^^A> 

'^-e*t. ST'C. 10% C02-e48^F^:>(7/v^-Y— t-5o 

?SlC7j<!; (Sigma) ^i^^^I^Sai g / ml-e?^Pb:/t%<Z)^linl 

^—(D^^l-i. j3 -Gal staining Kit (Invitrogen) ^ffiV^TX-gal^Sff ^ 

o■rt^^i-5o 293TjMJ3a;SrlX10"» / plate-C6 l^3i/l';*>'V^-Y>-:7"W— 

n^o ?)#tU$tl/Sli7>f/i/;;?.^^i$'— <7);b#<^^to* Transducing Unit 
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(T.u.) / mit^m^n^o 

— . y-^vy^w-.-Ji^^^^^w-^ *5j;t)«m:/^n— 

. -<-;5^T?fe?,siVagmTY0-i{*. i^^^*5 J;■05||^6tI^.c^i5^<^M:*^^^:33V^-cm 

^4^^$^teV^;li:;6S^t^$tb-CV^S (Ohta, Y. etal. , Int. J. Cancer 41, 11 
5-22, 1988; Miura, T. et al.. J. Med. Primatol. 18(3-4), 255-9. 1989; Hon 
jo, S. et al., J. Med. Primatol. 19(1), 9-20, 1990) „ ^hK. — ^IJIW^ 

JV'P^it.mWM^T!>^^< . i^m(OWi^X'\-XmmJ&.:d^^^^Ml^^^^^ (Novembr 
e, F. J. et al.. J. Virol. 71(5), 4086-91, 1997) C td^b^^^ <^^^ 

aiiS^tb, )|&-7-F^l;i^^5''Jr— :;>i^^$tLS^#^^tb5o vif. vpr / X 
^^:oV^Tt*. HIV-l^i5^i5^— -T?^m5feU-CV^6:^^5fc•9 (Dull, T. et al. , J. 
Virol. 72(11). 8463-71. 1998) . 9—^=i'(O^^V^—''-^^'y-^^^'OmWi^ 

t>#X.btl/T*3«9 (Heinzinger, N. K. etal.. Free. Natl. Acad. Sci. US 
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A 91(15). 7311-5. 1994) , HlV-l^iJ' ^J'— -e«vpr(7>:t^{J: J: 9 at-fe^^^AT'^ 
S«;iS^7'^5i;V^5^#;0Sfca (Kim, V. N. et al. . J. Virol. 72(1). 811-6 
. 1998) „ ±m^m^Xy<-'y^—i^>'^^i^^—7!)^^^^Km^Vtcnem. SIV 

^^$^TV^5 (von Gegerfelt, A. S. etaL, J. Virol. 73. 6159-65. 1999; 
Kestler. H. W. 3d., Naidu, Y. N.. Kodama. T. . King, N. W., Daniel. M. D. 
. Li, Y. , Desrosiers. R. C. Use of infectious molecular clones of simian 
immunodeficiency virus for pathogenesis studies.. J. Med. Primatol. 18(3- 
4): 305-9, 1989) „ ±m-^mm\^tcSlWagia^^ ^--Vi-i:L(Dmm^^±K^^l. 

UT^'fe^^AtSSritor ^:36S^#$tb5 (Naldini. L. et al. . Science: 272 
263-267, 1996; Sutton, R. E. et al. , J. Virol.. 73(5). 3649-60, 1999) „ 

*>SsiV(^j: 9 iz.CDA:i5i:xj^^^:fy4i^u±-:f^^m^JI^\^mi^^tim\ vsv-G 

T*3?). w05>^^{i$*^*7fe^Jga_hlC#^E-r5 (Schlegel, R. et al. , Cell, 
32(2), 639-46. 1983) » Cl(7>fcJ6VSV-G}e: ioTe^a— K^-T :7"'^bS:^To:rcSIVag 

u-r^x<Dmmmmz.-m^^^xmR^Mxii^'^mtfi:^t'^m^n^o 
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1. ms^mm 

293imm (t hi^i^^m^M^^mo «^ mo^m^t^^^^skm (bio whittak 

ER) ^'^tfDMEMi^i/>'V'=J— ;^ (Gibco BRL) S^ffiV^T. 37*C> 10%C02-ei§||-t* 5 

o 

2. ^^^-t^>f^$Sl 

'^T'*#. ST'C^ 1094 C02-e48^F^:^;/W^-Y— i-5o ':7 3i7Vfcfc>9 800 

M K^i^e^ i/jfiL?tT/v:;^ ^ ^^^^mmmcm^ UT b 7 :7 31 ^ V 3 v^Jiffl V ^ s 
o 1 9 i/— :y S ^ :7 r — — (pGL3C/cmvl. U3G2/RREc/s/anvF 

EGFP/3LTRAU3 *fc{i pGL3C/CMVL. U3G2/RREc/s/CMVFi3-gal/3LTRAU3) 1200ng. 
/^.y/^^^^-y^^^ (pCAGGS / SIVagm gag-tat / rev) 360ng{JliPx.^ 

^S&S^^m-rSVSV-G^m-T'^:^^ KpVSV-G (Clontech) 120ng. ^-^J 
T-^ZfmmA^^/\^P^(0]ik (^tcitm) . F. *3<fctJ«M®eiim:^7;^^ K (pCAGGS 
rp) (D^fl^tlUOng^iiM\^B.^^t>'^X lOO/z K^Opti MEMlC^^P|^6/z KDPLU 
S Reagent (Gibco BRL) ^Mk.XmWs 15^m^m.X^mrr^o ^itLiC, 100 /il 
(DOpti MEMT?^3^Ufc4jtil<7)LIPOFECTAMINE Reagent (Gibco BRL) ^^PbT^ 
$ ?5 l3:^ti.T?l5:»-ra^fa :i tuSr_bia(7)293T*fflflaiJ:?^T UT^d^cit# 
37°C. 10% COgT-e 3 ^r«1;^;/V^-^— r So l :^/^ihfc «9 lml01%!> '^jfilW 
T/V:/?:/x *5j;m5Aig/ml (HAO^IO m g/ml) (DhyT^-i^-:^ (Gibco BRL) ^ 
-^tfDMEMSrJDXL. ST'C. 10% COa-C. 24NFr^^l|-t-5o ^<^^ 1 l> ^^/^fcl/t 9 2 ml 
cDl%':7i/jflL^tT>'Wy^:/> 7.5Mg/ml (HAcD^-^S m g/ml) <D b P TT^^/i^ (Gibco B 

rl) i5xm.oiunit(D^^j>^mm mK.itikmm) m^y4^K=^^-'^^^ 
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0% C02T?48B#r^:!{7>'V^-Y'— t"So ^^H^^ 1 ^ =cjVhfcV) 10nil(Dl%^ iyiSoMT/l^ 
KWSV-Gm^^^y^^ KpVSV-G (Clontech) O.SjLig % ^;if7"-f "i^^RNAlJ^^/UX 

(Dm (^^{tHN) *3j;t/FMS5im:7^7:^^ K (pCAGGStf) (D^fi^ti i.e/zgS: 

iiMKU^^t>'^X. 1.5ml<D0pti MEM^^:^#P^^ 40/zl<DPLUS Reagent (Gibco B 
RL) ^MK.XmW. 15^mm.m.XmW:-r^o ^tlK. 60m1OLIP0FECTAMINE Reag 
ent (Gibco BRL) ^m\i\^fc.l.5nl(D0pti miL^M^m^^ ^\^^tU.Xl5^T^^ 

rfl^/^^-r—fSo iy^^l^l ^fcfefc t) 10ml(Dl%^i^h.mT/Vzf^ V, 15 n g/ml 
(DV]} -fi/^y (Gibco BRL) Sr-^tPDMEM^^)P;t^ ST'C^ 10% COg-C^ 24^?^^^^' 
5 o ^/-Y — H tficfe:^ ?) 20ml<Ol% l> ->jk?tT/V':>' ^ 7. 5 ju g/ml (HA(7):^5 /z g/ 
ml)<DM;y^X>' (Gibco BRL) *5 j;t)« 0. 05~0. 5 U A|iH4® (^Rl^fi 

:^ll) *5f5NA5Sr-^tpD-MEMt;ii^fi&i^mUx ST'C. 10% CO^t?. 7A^W^m\^f^^ 
i$#±?*^IlIl|X> 0.45MmO7W/l^^?*-"t?^i[i®l-> 42,490Xg (F/HN<D#^16, 000 
Xg) (TOMY SRX-201, TA21BH). 4*^ 905>jl'i>-r5o ^l-'i/ b^PBS(5% PCS. 2^ 
g/ml polybrene) {C^jSfb. ^ia*T-80'ClJ:if:^i-S„ 

93TjNBJ3&S:15cm<Dy^;^^S'^'>-Y — ^'^l^S:fe^t)5X10''<@-C*^^ ST'C. 10% C 
02-C*48^F^;&/l-^-Y— it^^K^i^^— l/ltfcfe:^ 10ml(7)l%!j7t^jfiLtST>'W:;^ 

— :/h7V::^7T ^ — (pGL3C/CMVL. U3G2/RREc/s/CMVF LacZ/SLTR A US) 8 m 

gx ^^5/>5r—:^V^^^t^' — (pCAGGS/SIVagm gag-tat/rev) 2.4;ig> ^ i/:7/Vai V 
1^*HA^a^^:/7^^ KpCAGGS-HA 1. 6 ^ g^l. 5ml(D0pti MEM (Gibco BRL) IC^ 
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40m K^PLUS Reagent (Gibco BRL) ^Sr*P;tT!i#x 155>l^^?a"T?|^e-rS 
o ^fhK^ 1.5ml(^0pti MEM-C^5gRb/c60jul<DLIPOFECTAMINE (Gibco BRL) 

Vi&L?tT/V::/ 5: :/*5 J: mo n g/ml(D h V Z^-y^y (Gibco BRL) ^-^tfDMEM^^JP 
37t:. 10% C02-T?16~24^^:^;7l'^-\'— b^b^lC, i^^— W*SC*)fc t) 20ml<Dl 
%'>i^jfiL?tT/^-/^>'. 5 ju g/ml(?5 h y (Gibco BRL) ^XX^ ^^TJ^ 0.05~ 

0.5 u m^\mmm) ^mk^-^t^wmz.'^mm'^. ^ 

<^24^^^^|#^!l^^±^iS^|lIIIX^ 0. 45 M :7 ^ jV^ — t??tii§i-5o 16, 000 X g ( 
Beckman J-25I. JA-18). 4t:. lB#F^^'L^i-§o ^1^5^ b PBS (5%FCS. 2Atg / 

->T>'V^J^'^Stttrito2a^;fcJ«ttJB;±oS&M^ffiv>T. ^y=^— K^-Y >^ 

293Tm (t M&i^iSliSJPeJNflJjaiS^) ti. 10%#^«^bif l^i/jfiL^ (BIO WHITTAK 
ER) Sr-^tfDMEknf^/V'='— ^ (Gibco BRL) ^ffiV^T. 37^3^ 10%CX)2"eJ#^-t-S 

o 

^m-^-^^. 2,rc, 10% co2-^48^Fb1:^>'v^-^— ^^^^i^^j^^ti^^oo 
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o 1 !>3i/Vfcfc») i^*-:/ ^9 V;^:7r— ^ti'^ — (pGL3C/CMVL.U3G2/RREc/s/CMVF 
EGFP/3LTR AU3) 1200ng, y<y ^—^J^^^-if^^ ^ — (pCAGGS/SIVagm gag-tat/rev) 36 
Ongs Sendai virus KpCAGGS-HN*5 JzTmSe^^::?'^:^ ^ K 

■?:tl/'€tt240ngS:100Ml©Opti MEM (Gibco BRL) Id^fP^e^ K^PLUS Reagent (G 
ibco BRL) -^M^XW^. ISr^-W^ta-Cl^g-r^o 100/zlcDOpti MEM"^ 

bfci4 IX KDLIPOFECTAMINE (Gibco BRL) bT^## ^ iJl^ia-eiS^ 

r^i^SU. ;itb^±IBO293T^JJ&fcMTUTi^>^:0^C^#U. 37*C^ 10% C02-T?3 
^r^:5&/^^-Y— r-So 1 I>3i/Wfefc9 lml<7)l%^7iyiL?tT/W^^ :/:}3j;mOAig/ml 
O fU (Gibco BRL) S:'^tfDMEMS^^)P;t^ STt). 10% C02-^?16~24B#|^;«;/V 

"^^^ H>3:/Vfc:fe«9 2ml<Dl%!>->lk?tT/V-:^^>'> 5/ig/ml<D h y 
e^^^ (Gibco BRL) ^-^ODMEMlilitife^iSlb. ^<D24B#^^i#^^-rSo ^<D# 1 
3i/^fcfe«9 2 ml<Dl%>>^/iLMT/V::^^ 5/tg/ml<^ h y (Gibco BRL) *3 

J:t^o.oi unitcD^^J^^® (Mx.{^^S:«IB) fejfey-i'^ ^^=1^?'— ^iSr^tpDMEM 
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mmm. ssms v^mm^m^m^if^ (pbs) f3:^tmm^^^i:>^xm 
'0«j;t«r. mmmM. %mhmM. m&^m^. ^ym^. wmt^. 

-r:/ (x^fe^jc) , mm^'m='^^y^^—^^M.miz.:io^^xi-iU)Lu±^i$'— mi 
ifhfi^o ^ti^&.^(Dmm(om.m=f-dm-^vx\^^^tmi:>fix\^^^M^mmt 
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m^^f^m\mvxitL. mmmmmmmm^. mK.itmmmMm'=^ (pdgf. tgf- 

i3#) . Cyclin-dependent kinase#(D^^$IJ'^<Z)lS?^;6S-5rtM^ jfeSo 

mm. m:k.i^0'm^mitm. mmmmv^-^f-. sle. ^^#:^i*8^oatfe^?^ji 

lCi|bT«> TjNBJiai^-fe:?'^?— . ^ai^SfH^P (^n!;^«ICAM-l. LFA-l. VCAM-K L 
FA-4^) . ^4 h;^-Y^*5j:lJ?i?--r (^J;t{iTNF. IL-8. IL-6 

. iL-1^) . msi^mmmf- (^jx.tiPDGF. iGP-^m . f^ffls^ (^iIx-j^mmp^) 

jt'fe^^f&^i-MbTf*. IL-4. FceR-I^<^T:/^-fe>-^Bm}-<tSliim*?l^J^<^ 
5„ lL-4{W®|^W(3:g|^i-5J3^3te?g»^b03te?K5>«eiiS:fl^i-S:$^ i -^X 
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01t^^ Micromonospora viridifaciens ^% NA ^|0V^T]^3tU;fc!^7>f /V^^lC 
i^alfe^^^A^^-r^^lffcS (^fetiiyONA) „ ^fig^U-C vibrio cholerae ft 

13 2}*, Vibrio cholerae^m NA ^ffi*S^^X.-C^V^TSiatbfci^O iJ^-f/l^ 

^D* (unit) %^i-„ 

3.— K;5'^:7'SIV-^^tJ'— <^^iSl 
2931^5^ (t hJi&i^Wii*5fe^iat*) (Proc. Natl. Acad. Sci. USA, vol.90. 
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pp. 8392-8396, 1993) 10%4^mt^t7i^M.m (BIO WHinAKER) Sr^tfDMEM 
(Gibco BRL) ^fflV>T. 37°C. 10% COj-Ci^^UfCo 

37t) 10% C02-t?48^K;^7/V5^-=r— bfCo it^^^^l «j7ai7Vfefc: 19 800 

o 1 l> ?) v^— V b 7 -7 T — ^iJ' ^ pGLSC/CMVL. U3G2/RREc/s/CMVF 

EGFP/3LTRAU3 1200ng, ^-^^x^— i^^^^;/^^ t^— pCAGGS/SIVagm gag-tat/rev 36 
0 ng. mm&^W.^'^^^ KpCAGGS-HA 240ng^l00/i lOOpti MEM (Gibco BRL) 
K^M^ BjuK^PLUS Reagent (Gibco BRL) ^iJU^XWlW. 15^^^m-e#gU 
fc (WOOl/92508) o ^tVlJl, 100itil(^)0pti MEM-e#5^Ufc4Ai KDLIPOFECTAMINE ( 
Gibco BRL) ^mUVXmmk^ hK^m.-V15^m^m:\^. :Lifl^±m(D293mm 

(c?iSTb-c^^d^j:»^u> 37°C 10% cofQsmm^^^'^^—Vfco 1 e^a^/vfc 
fct) 1 ml O 1 %^iyskmT/\^-:f5.l^i$XXM0fxg/tal<Oh])-:^->^^ (Gibco BRL) 
Sr-^tpDMEM^jB^> 37*C 10% C02-C'16~24^ra:*/V^-\'— bfc^lC, 1 i^ai/Vfo 
fc'5 2 ml(Dl%'>iXjk?tT/^-^5:/x 5Mg/ml<^ M^:^^>^ (Gibco BRL) 53j;tJ«0.0 
1 unitO KJ^it/i/acie/j55»iiy-f 7 5:=^y---^«r'^tfDMailili#^^mU> 
24^P^^?l#{Ci#i|±^^|ilJl5lx 0. 45 iit m<D ^ 71^^— "e^SiS bfc^> ©^-^H bfc 
o >ctR?,^b-C. V. cAo2erae(D^My^ 7^^-$^—^ (Roche) 0.05 unit ^ffiV^ 

siVagiiK<^ ^ — t;: J: ^itfe^^A 

fc/ct)lxio« 37*C. 10% CO2 -C48^rH^i§^Uf::o b 

J;»9^^?0e^l^*U ^iJ'^J'-IKlZlJKyT/W:^ (Sigma) Sittg / mlT? 

^j!)nUfct>(D^l ml SSb. 37"^. 10% CO2 T'S^Ffl^^L. 

^tLo 30mm^2o%^mih^^-yjia-^ (bio whittaker) ^^t^mmu^ 1 ml 
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(;ij;o-cti-3S[ ufco ±ii&(o^m-^ i ml (o^^^—m^mPks mp^^72f^mm^ 
^tftm^mmum (dmirbcslr). 9^:if) KX2oom(Di^mx'^m. umps(D^ikB 

mcomm-i Transducing Unit(TU) / ml T'*|B-r -5 CI ^ bfc, ^<D^^. V. ch 
olerae^^m. (VcNA) ^M\t^1t.Wk(Dti^t^ 2.8X10* (TU/ml) Xi>^ti<D\zM 
M. viridifacien^^m (MvNA) ^m^^fcM^(r>ti^\t 1.1X10^ h^M\^ 

nt^^fz. mi) o 

\MMm2'\ HAi/rr— K^>r :/SIV^^ ^— (Digit 121^3 Its V. cholerae^m^ 

±X&tm^(D]\k^^=L—Y^'^':fSlV^'^^—(Dm^\^^\'^X. V. cholerae^^ 
(Om^mXim.^^X.Xm\'\ ^0^:S:^i^fiEU^, ^<Ol^^, NAO^iPftd^O.Ol 
~0.1 U (0. 005~0. 05 U/ml) <D^Xf3m\Z.\%tAy}£m\:.\-if^1^>'z>ft.o 

:&s/^?/j:v^^:^{cJ;S^><0'T?«3^j:v^^:#^e>tt5 (1112) o 
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3. WM-m^K ^iJ^a^/;^jj?7^ {Micromnosporaceae) KMiT^WMM-^ib 
iMicromonospora viridifaciens) rfcS. IS^^ 3 le:|5^0:3^feo 

8. — 3|s:^;^:^7"^-:/0RNA!j7'f 7^;=?.^^ ^-^7 ^ y !>-f /l^;^^ {Paramyxovir 
idae) %fc\i:^J'VY y ;V:^^ {Orthomyxoviridae) !>^/l';^-e 

Kr feS . If 1 e> 6 ©V>-f tb;6^Jc|B^(^)^?fe„ 

1 0. lt^^l*^b9<^v^i'tl*^^:|B^©:fe•^fe^cj;«9iSl5t$tbfce^'^/^;^o 
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SEQUENCE LISTING 
<110> DNAVEC RESEARCH INC. 

<120> Method of producing virus vectors having a membrane protein 
that has sialic acid-binding activity in envelope thereof 
using neuraminidase derived from Gram-positive bacteria 

<130> D3-A0204P 

<150> JP 2002-258576 
<151> 2002-09-04 

<160> 2 

<170> PatentIn version 3. 1 

<210> 1 

<211> 1941 

<212> DNA 

<213> Micromonospora viridifaciens 
<220> 

<221> CDS 

<222> (1)..(1941) 

<223> 
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<400> 1 

atg act gcg aat ccg tac etc cgc cgc ctg ccc egg cgc cga gcc gtc 48 
Met Thr Ala Asn Pro Tyr Leu Arg Arg Leu Pro Arg Arg Arg Ala Val 
15 10 15 

age ttc etg etc gca cca gcg ctg gcg gcc gcc acg gtc gcc ggc gcg 96 
Ser Phe Leu Leu Ala Pro Ala Leu Ala Ala Ala Thr Val Ala Gly Ala 
20 25 30 

tec ccc gca cag gcc ate gee ggg gca ccc gtc ccg ccc ggc ggc gag 144 
Ser Pro Ala Gin Ala He Ala Gly Ala Pro Val Pro Pro Gly Gly Glu 
35 40 45 

ccg etc tac acg gag cag gae etc gee gtg aac ggc agg gag ggc ttt 192 
Pro Leu Tyr Thr Glu Gin Asp Leu Ala Val Asn Gly Arg Glu Gly Phe 
50 55 60 

ccg aac tac cgc ate cca gcg ctg ace gtc acg ccc gae ggg gac ctg 240 
Pro Asn Tyr Arg He Pro Ala Leu Thr Val Thr Pro Asp Gly Asp Leu 
65 70 75 80 



ctg gee teg tac gac ggc cgc ccg ace ggt ate gae gcg ccc ggc ccc 
Leu Ala Ser Tyr Asp Gly Arg Pro Thr Gly He Asp Ala Pro Gly Pro 
85 90 95 
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aac tec ate cte caa ege cge age ace gae ggc gge egg acg tgg gge 336 
Asn Ser He Leu Gin Arg Arg Ser Thr Asp Gly Gly Arg Thr Trp Gly 
100 105 110 

gag caa cag gtc gtc age gcc ggc cag acc acc gcg ccg ate aag ggg 384 
Glu Gin Gin Val Val Ser Ala Gly Gin Thr Thr Ala Pro He Lys Gly 
115 120 125 

ttc tec gae cec age tac ctt gtc gae egg gaa ace ggg ace ate tte 432 
Phe Ser Asp Pro Ser Tyr Leu Val Asp Arg Glu Thr Gly Thr He Phe 
130 135 140 

aac ttc cac gtc tac tec cag egg cag ggc ttc gcc ggc age egg cec 480 
Asn Phe His Val Tyr Ser Gin Arg Gin Gly Phe Ala Gly Ser Arg Pro 
145 150 155 160 

ggc ace gae ccg gea gae cec aac gtg etc cac gcc aac gtc gcg ace 528 
Gly Thr Asp Pro Ala Asp Pro Asn Val Leu His Ala Asn Val Ala Thr 
165 170 175 

teg ace gae gge ggt etg acc tgg teg cac egg ace ate acg gee gae 576 
Ser Thr Asp Gly Gly Leu Thr Trp Ser His Arg Thr He Thr Ala Asp 
180 185 190 

ate acc ccg gat ccg ggc tgg cgc age cge ttc gcc gcc tec ggc gaa 624 
He Thr Pro Asp Pro Gly Trp Arg Ser Arg Phe Ala Ala Ser Gly Glu 
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195 200 205 

ggc ate cag etc cgc tat gga ccc cac gcc ggt cga etc ate eag cag 672 
Gly He Gin Leu Arg Tyr Gly Pro His Ala Gly Arg Leu He Gin Gin 
210 215 220 

tac acg ate ate aac got gcc ggc gcc ttc eag gcg gtg age gtg tac 720 
Tyr Thr He He Asn Ala Ala Gly Ala Phe Gin Ala Val Ser Val Tyr 
225 230 235 240 

age gae gae cac gga agg ace tgg cgc gcc ggc gaa gcc gtc ggg gtc 768 
Ser Asp Asp His Gly Arg Thr Trp Arg Ala Gly Glu Ala Val Gly Val 
245 250 255 

ggc atg gae gag aac aag ace gtg gaa etc tec gat ggc egg gtc ctg 816 
Gly Met Asp Glu Asn Lys Thr Val Glu Leu Ser Asp Gly Arg Val Leu 
260 265 270 

etc aac age cgc gae teg gee cgc age gga tac egt aag gtg gcc gtc 864 
Leu Asn Ser Arg Asp Ser Ala Arg Ser Gly Tyr Arg Lys Val Ala Val 
275 280 285 



tee act gae ggc ggc cac age tac ggc ecg gtg ace ate gae cgc gae 
Ser Thr Asp Gly Gly His Ser Tyr Gly Pro Val Thr He Asp Arg Asp 
290 295 300 



912 
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etc ccc gac ccg acg aac aac gca teg ate ate egg gee tte ect gae 960 
Leu Pro Asp Pro Thr Asn Asn Ala Ser He He Arg Ala Phe Pro Asp 
305 310 315 320 

gee ccg gee ggc tec geg egg gee aag gtc etg etc tte tec aac gee 1008 
Ala Pro Ala Gly Ser Ala Arg Ala Lys Val Leu Leu Phe Ser Asn Ala 
325 330 335 

gee age eag ace teg egc agt cag gge aec ate egg atg tee tge gac 1056 
Ala Ser Gin Thr Ser Arg Ser Gin Gly Thr He Arg Met Ser Cys Asp 
340 345 350 

gat ggc cag aec tgg ccg gtt teg aag gtc tte cag ccc ggc teg atg 1104 
Asp Gly Gin Thr Trp Pro Val Ser Lys Val Phe Gin Pro Gly Ser Met 
355 360 365 

teg tac tec acc etg aec gca ctg ccc gac gge ace tac ggg etg etg 1152 
Ser Tyr Ser Thr Leu Thr Ala Leu Pro Asp Gly Thr Tyr Gly Leu Leu 
370 375 380 

tac gag. ccg ggc ace gge ate aga tac gee aac tte aac etc gee tgg 1200 
Tyr Glu Pro Gly Thr Gly He Arg Tyr Ala Asn Phe Asn Leu Ala Trp 
385 390 395 400 



ctg ggc ggc ate tgc geg eec tte aeg att ccg gat gtg geg etc gag 
Leu Gly Gly He Cys Ala Pro Phe Thr He Pro Asp Val Ala Leu Glu 



1248 
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405 410 415 

ccg ggc cag cag gtc act gtt ccg gtg gcc gtc acg aac cag tec ggt 1296 
Pro Gly Gin Gin Val Thr Val Pro Val Ala Val Thr Asn Gin Ser Gly 
420 425 430 

ate gcg gta ccg aag ccg age ctt cag etc gac gca teg ccg gae tgg 1344 
He Ala Val Pro Lys Pro Ser Leu Gin Leu Asp Ala Ser Pro Asp Trp 
435 440 445 

cag gtt cag ggt tec gtc gag cce etc atg ccc gga egg cag gcc aag 1392 
Gin Val Gin Gly Ser Val Glu Pro Leu Met Pro Gly Arg Gin Ala Lys 
450 455 460 

ggc cag gtg acc ate acg gtt ccc gee ggc acc ace ccc ggt cge tac 1440 
Gly Gin Val Thr He Thr Val Pro Ala Gly Thr Thr Pro Gly Arg Tyr 
465 470 475 480 

egg gtc ggt gcg acg ctg cge acc tec gcg ggt aac gcg teg acg acc 1488 
Arg Val Gly Ala Thr Leu Arg Thr Ser Ala Gly Asn Ala Ser Thr Thr 
485. 490 495 



tte acg gtc acg gtt gga ctg etc gae cag gee egg atg age ate gcg 
Phe Thr Val Thr Val Gly Leu Leu Asp Gin Ala Arg Met Ser lie Ala 
500 505 510 



1536 
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gac gtc gac age gag gag acc gcc cgc gaa gac ggg egg gcg age aac 1584 
Asp Val Asp Ser Glu Glu Thr Ala Arg Glu Asp Gly Arg Ala Ser Asn 
515 520 525 

gtg ate gac ggc aae ccc teg acg ttc tgg cac acc gaa tgg teg cgt 1632 
Val He Asp Gly Asn Pro Ser Thr Phe Trp His Thr Glu Trp Ser Arg 
530 535 540 

gcc gat get ect ggc tac ecg cac cgc ate age etc gac etc ggt ggc 1680 
Ala Asp Ala Pro Gly Tyr Pro His Arg He Ser Leu Asp Leu Gly Gly 
545 550 555 560 

acg cac acg ate age ggc etc cag tac ace ega egg eag aae age gcc 1728 
Thr His Thr He Ser Gly Leu Gin Tyr Thr Arg Arg Gin Asn Ser Ala 
565 570 575 

aac gag eag gtc gcg gac tac gag ate tac ace age ctg aac ggc acg 1776 
Asn Glu Gin Val Ala Asp Tyr Glu He Tyr Thr Ser Leu Asn Gly Thr 
580 585 590 

acc tgg gat ggc ceg gtt gee age ggg cgc ttc acc acg tec etc gcg 1824 
Thr Trp Asp Gly Pro Val Ala Ser Gly Arg Phe Thr Thr Ser Leu Ala 
595 600 605 



ceg cag cgc gcg gtc ttc ecg gcg egg gae gee agg tac ate egg ttg 
Pro Gin Arg Ala Val Phe Pro Ala Arg Asp Ala Arg Tyr He Arg Leu 



1872 
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610 615 620 

gtg gcc etc age gag cag acc ggg cac aag tac gcc gcg gtc get gag 1920 
Val Ala Leu Ser Glu Gin Thr Gly His Lys Tyr Ala Ala Val Ala Glu 
625 630 635 640 



ctg gag gtg gaa ggc cag cgc 
Leu Glu Val Glu Gly Gin Arg 
645 



1941 



<210> 2 
<211> 647 
<212> PRT 

<213> Micromonospora viridifaciens 
<400> 2 

Met Thr Ala Asn Pro Tyr Leu Arg Arg Leu Pro Arg Arg Arg Ala Val 
15 10 15 



Ser Phe Leu Leu Ala Pro Ala Leu Ala Ala Ala Thr Val Ala Gly Ala 
20 25 30 
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Ser Pro Ala Gin Ala He Ala Gly Ala Pro Val Pro Pro Gly Gly Glu 
35 40 45 



Pro Leu Tyr Thr Glu Gin Asp Leu Ala Val Asn Gly Arg Glu Gly Phe 
50 55 60 

Pro Asn Tyr Arg He Pro Ala Leu Thr Val Thr Pro Asp Gly Asp Leu 
65 70 75 80 

Leu Ala Ser Tyr Asp Gly Arg Pro Thr Gly He Asp Ala Pro Gly Pro 
85 90 95 

Asn Ser He Leu Gin Arg Arg Ser Thr Asp Gly Gly Arg Thr Trp Gly 
100 105 110 

Glu Gin Gin Val Val Ser Ala Gly Gin Thr Thr Ala Pro He Lys Gly 
115 120 125 



Phe Ser Asp Pro Ser Tyr Leu Val Asp Arg Glu Thr Gly Thr He Phe 
130 135 140 
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Asn Phe His Val Tyr Ser Gin Arg Gin Gly Phe Ala Gly Ser Arg Pro 
145 150 155 160 



Gly Thr Asp Pro Ala Asp Pro Asn Val Leu His Ala Asn Val Ala Thr 
165 170 175 



Ser Thr Asp Gly Gly Leu Thr Trp Ser His Arg Thr He Thr Ala Asp 
180 185 190 



He Thr Pro Asp Pro Gly Trp Arg Ser Arg Phe Ala Ala Ser Gly Glu 
195 200 205 

Gly He Gin Leu Arg Tyr Gly Pro His Ala Gly Arg Leu He Gin Gin 
210 215 220 



Tyr Thr He He Asn Ala Ala Gly Ala Phe Gin Ala Val Ser Val Tyr 
225 230 235 240 
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Ser Asp Asp His Gly Arg Thr Trp Arg Ala Gly Glu Ala Val Gly Val 
245 250 255 



Gly Met Asp Glu Asn Lys Thr Val Glu Leu Ser Asp Gly Arg Val Leu 
260 265 270 

Leu Asn Ser Arg Asp Ser Ala Arg Ser Gly Tyr Arg Lys Val Ala Val 
275 280 285 

Ser Thr Asp Gly Gly His Ser Tyr Gly Pro Val Thr He Asp Arg Asp 
290 295 300 

Leu Pro Asp Pro Thr Asn Asn Ala Ser He He Arg Ala Phe Pro Asp 
305 310 315 320 

Ala Pro Ala Gly Ser Ala Arg Ala Lys Val Leu Leu Phe Ser Asn Ala 
325 330 335 



Ala Ser Gin Thr Ser Arg Ser Gin Gly Thr He Arg Met Ser Cys Asp 
340 345 350 
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Asp Gly Gin Thr Trp Pro Val Ser Lys Val Phe Gin Pro Gly Ser Met 
355 360 365 

Ser Tyr Ser Thr Leu Thr Ala Leu Pro Asp Gly Thr Tyr Gly Leu Leu 
370 375 380 

Tyr Glu Pro Gly Thr Gly He Arg Tyr Ala Asn Phe Asn Leu Ala Trp 
385 390 395 400 

Leu Gly Gly He Cys Ala Pro Phe Thr He Pro Asp Val Ala Leu Glu 
405 410 415 

Pro Gly Gin Gin Val Thr Val Pro Val Ala Val Thr Asn Gin Ser Gly 
420 425 430 



He Ala Val Pro Lys Pro Ser Leu Gin Leu Asp Ala Ser Pro Asp Trp 
435 440 445 
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Gin Val Gin Gly Ser Val Glu Pro Leu Met Pro Gly Arg Gin Ala Lys 
450 455 460 

Gly Gin Val Thr He Thr Val Pro Ala Gly Thr Thr Pro Gly Arg Tyr 
465 470 475 480 

Arg Val Gly Ala Thr Leu Arg Thr Ser Ala Gly Asn Ala Ser Thr Thr 
485 490 495 

Phe Thr Val Thr Val Gly Leu Leu Asp Gin Ala Arg Met Ser He Ala 
500 505 510 

Asp Val Asp Ser Glu Glu Thr Ala Arg Glu Asp Gly Arg Ala Ser Asn 
515 520 525 

Val He Asp Gly Asn Pro Ser Thr Phe Trp His Thr Glu Trp Ser Arg 
530 535 540 



Ala Asp Ala Pro Gly Tyr Pro His Arg He Ser Leu Asp Leu Gly Gly 
545 550 555 560 
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Thr His Thr He Ser Gly Leu Gin Tyr Thr Arg Arg Gin Asn Ser Ala 
565 570 575 

Asn Glu Gin Val Ala Asp Tyr Glu He Tyr Thr Ser Leu Asn Gly Thr 
580 585 590 

Thr Trp Asp Gly Pro Val Ala Ser Gly Arg Phe Thr Thr Ser Leu Ala 
595 600 605 

Pro Gin Arg Ala Val Phe Pro Ala Arg Asp Ala Arg Tyr He Arg Leu 
610 615 620 

Val Ala Leu Ser Glu Gin Thr Gly His Lys Tyr Ala Ala Val Ala Glu 
625 630 635 640 



Leu Glu Val Glu Gly Gin Arg 
645 
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